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value, a maternal BPb value of 10 pg/dl, as
seen in Table 1, should not be exceeded. If
no more than 5% of breast-feeding infants
are to exceed the 10 pg/dI action level, then a
maternal BPb <10 jig/dl is required.
A sensitivity analysis using various
IEUBK modeling runs shows that the infant
body lead burden at birth, from in utero
accumulation via maternal lead exposures, is
mainly expressed through estimated BPb val-
ues in the first 6 months of infant life, as
compared to the second 6 months of infant
life or as compared to exposure integrated
over the entire first year ofinfant life. This is
to be expected, given the relatively high bio-
kinetic mobility of lead in the very young.
However, it is precisely in the first 6 months
of infant life that breast-feeding is done.
Therefore, both breast milk lead and prior
infant body lead burden are significant
sources of lead in breast-feeding infants of
mothers with elevated lead exposures. In
essence, the only maternal BPb level that is in
fact "safe" in terms ofCDC Class III elevated
infant BPb figures also approximates the
CDC infant BPb action level of 10 pg/dl. In
terms ofthe child action level of 10 pg/dl, a
maternal BPb <10 pg/dl appears prudent.
The 1991 CDC statement on childhood
lead poisoning (6) identified a BPb level of
10 pg/dl as being the body lead threshold
associated with the earliest toxic effects in
infants and toddlers. The CDC document
also accepted the risk assessment premise that
there is no known threshold for lead's subtle
toxicity.
Sinks and Jackson argue that the most
recent NHANES III, 1991-1994, indicates
that there are no women in the United States
who are likely to be nursing their infants and
who have BPb values anywhere dose to the 40
pg/dl Sinks and Jackson daimed as permissible
for nursing mothers. They cite some actual
numbers noted in the NHANES III data
tapes (7). Such prevalence data are aggregated
cluster sample depictions at a single time
point of the U.S. population lead exposure
picture, stratified by national socioeconomic
and demographic strata. One cannot legiti-
mately disaggregate such national depictions
or "snapshots" to generate comparisons for
individual community prevalences or to use
actual BPb values contained in any particular
statistical sampling cell in the aggregation
process. Such limits are discussed in, among
other things, the Executive Summary of the
1988 report to the U.S. Congress on child-
hood lead poisoning (8) by the Agency for
Toxic Substances and Disease Registry.
Sinks and Jackson offer the simplistic and
incorrect argument that if women in the
United States were nursing their infants and
had elevated BPbs from workplace exposures,
they would be readily and reliably detected by
Occupational Safety and Health Administra-
tion (OSHA)-required exposure and medical
surveillance. Many small operations are either
exempt from OSHA requirements because of
size or are rarely if ever inspected because of
severe resource constraints on federal or vari-
ous state OSHA agencies. Such assessments
similarly would not detect the women who
potentially have elevated BPb values owing to
environmental, not occupational, lead expo-
sures. A much better approach, regardless of
sources ofhigh maternal exposure, would be
the approach endorsed by Lawrence (3):
maternal/infant screening.
The letter by Sinks and Jackson may be
seen by some as another example ofan overall
CDC retreat from lead as a persisting child
health issue. Needleman (9) noted an overall
backpedaling in efforts and dedine in momen-
tum to finally address the lead issue in a mean-
ingful way by the federal government. All this
raises a legitimate question among scientists
and clinicians interested in lead: Is lead still
considered to be a child health risk issue at the
CDC orelsewhere in the federal government?
The actual content of new research
should be understood before wholesale
attacks on such research are launched. This is
especially the case where complex research
designs and equally complex results are at
work. In those cases where breast milk does
not contain worrisome lead concentrations
Table 1. Predicted blood lead (BPb) levels in breast-feeding infants atvarious maternal BPb levelsa
Maternal nursing Infant Pb GM infant BPb
BPb (pgIdi)b intake (pg/day)c (pgIdl)d % >10pg/d1e % >20pg/dif
40 48 19.4 90.7 45.1
30 36 15.4 78.4 26.9
20 24 11.3 58.3 10.6
15 18 9.1 40.4 4.4
10 12 6.9 19.8 1.0
GM, geometric mean.
°EPA's Integrated Exposure-Uptake Biokinetic Model,Version O.99d; input parameters were milk Pb uptake = 50%; 0 ml tapwater; milk Pb =
1100% diet+fluid Pb; model defaultdust/soil inputs for0-12-month-old infants.
bBreast milkfeeding period, 0-6 months ofage; matemal BPb levels are present at birththrough 6 months.
cInfant Pbintake/day =0.15x maternal BPb(pg/dl) x8dl milk/day.
dGeometric standarddeviation = 1.6; GM infant BPb and percentages exceeding cutoffs obtained from graphic outputs expressed as
probability density function histograms versus infant BPb and using age band WA 10-6 months ofage).
eCDCaction level of210pg/dl.
fCDC Class Ill, medicalintervention level of.20 pg/dl.
from high maternal lead exposures, per Table
1, I agree with the Sinks and Jackson com-
ment that "breast is best."
PaulMushak
PB Associates
Durham, North Carolina
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Response to Sinks and
Jackson
We appreciate Sinks' andJackson's interest in
our article on lead in breast milk and would
like to reinforce and clarify a couple of
points. Paul Mushak has responded compre-
hensively to their letter, and we are in com-
plete agreement with his response.
We agree wholeheartedly that "breast is
best," and our low concentrations of lead in
breast milk confirm this. Our abstract (1)
was quite emphatic that
Breast-fed infants are only at risk ifthe moth-
er is exposed to high concentrations ofconta-
minants either from endogenous sources such
as the skeleton orexogenous sources.
Sinks and Jackson are dismissive of the
use of lead isotopic ratios as not being
"meaningful in establishing risk for lead poi-
soning." Perhaps this is true in the strict sense
ofrisk assessment, but lead isotopic ratios are
the only realistic method of determining the
source ofa mother's lead burden.
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Sinks and Jackson also appear dismissive
of the recommendation of screening women
forlead bodyburdenvia blood lead levels. We
stress that this would be only for those
women that were exposed in the past or are
currendy exposed to lead. We would certainly
extend any screening to women employed in
lead-exposed jobs as they cite. However, the
overwhelmingly vast majority ofwomen (and
their partners and infants) at risk are those
exposed during house renovations involving
leaded paint, from dust from ceiling and wall
cavities, from 'take-home" dust from their
jobs, from hobbies, etc.; this can affect all
socioeconomic levels. In fact, the most dis-
turbing aspect of lead poisoning from do-it-
yourself activities is that most ofthese people
are unaware ofthe dangers.
No action level was given in our paper
because there are no accepted guidelines for
blood lead levels and breast-feeding apart
from the Lawrence document (2) noted by
Sinks andJackson, the relevance ofwhich has
been questioned by Mushak in his letter. In
the absence of guidelines, we recommend
that ifthe mother-to-be is concerned that she
may have been heavily exposed to lead from
any source at any time, she request a blood
lead measurement either before conception
or at least during the first trimester. If the
blood lead level is greater than two times the
CDC 'level ofconcern" (i.e., >20 pg/dl), we
recommend that she have her breast milk
tested by a reputable laboratory.
In addition, we suggest that mothers-to-be
maintain healthy diets and consume the NIH
recommended daily intake of calcium of
1,100-1,200 mgCa/dayduringpregnancy and
up to 1,400 mg Calday during breast-feeding
(3). This will not only potentially lessen the
mobilization of endogenous lead from the
maternal skeleton as shown in our recent stud-
ies (4,5) but also lessen the uptake of exoge-
nous leadfrom thegastrointestinal tract.
Brian L Gulson (on behalfof
the authors)
Graduate School ofthe Environment
Macquarie University
Sydney, Australia
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